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Models and the Clean Water A=

AModels give us:

AScientific basis for regulatory decisions
AMathematical linkage between pollution and impacts
Aldentification of major and minor pollution sources
AEstimated outcomes of different alternatives

APrediction of future changes (e.g., population growth)



Characteristics of a good regulatory model

AModel framework includes the important processes and capabilities
AProcesses, equations, and assumptions are well documented
Alncorporates all available input data

AThorough documentation of model development

ATransparency about limitations and uncertainty
APeer review

APublic review
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AAnswer: Both

ATypical
AMathematical equations linking nutrients and DO/pH
ANormal steps in modebuilding process

AAtypical

ALarge scale and complexity of Salish Sea (akin to Chesapeake Bay model)
A Longer development time and higher cost
A Limitations in estimates at smaller scales

AMore peer review and documentation than typical TMDL models



Salish Sea Model

—

Pacific Northwest
MNATIOMAL LABORATORY

S ol
\’ Proudly Operated by Baftelle Since 1965

United States
Environmental Protection

=

Agency DEPARTMENT OF

ECOLOGQY W

State of Washington

UNIVERSITY of WASHINGTON



52°N

50° N

48° N

46° N

7
AT o
A e

0 45 90 km

R\ EAVaVv

AR
VAV AT
AVARAVAVN i

b'ﬁ'}%wﬂ»

S

o
R

RV AVAN A AY vt
RVAVAN RS EnS
V%v%y Ry

%
o
AT

7]

1%
Aok
b
SYAVA
LD

N

=

:4- PRl
B

e
2

s
L
iy
V%y
e

</
K7
<y
£
FAYAY

AL
it

A
T

)
3
A
i

v
&

A
5
A

i

T
o
e

T

LAYl
Y

57
PATAE
RO

i
o

L
‘“ﬂﬂﬂ?’l’l

Ly

A
PtV
N}
AYAVAYLY,

FAVAYAY

S
SR
AT
oy ¥, i

RVAVAY:
e
2

rina

A RYAY)
Ty
AT
YV
AT
AR

SN

v,
K
O
o
i

VAVATS
A
TR0
vl

SOA
)

Nﬂg‘

EVRVAYAN
AVAN
vy

T
VY
s,

§
-
5 )

3

Portfand

- ancouver

Scientific Tool

FVCOM + GEUALICM
(Hydro)  (WQ)

Structured Grid

Unstructured Grid

Figure 1. An example of fitting a structured grid (left) and an unstructured grid (right) to a simple coastal embayment. The true coastline is
shown in black, the model coastline in red. Note how the unstructured triangular grid can be adjusted so that the model coastline follows
the true coastline, while the unstructured grid coastline is jagged - which can result in unrealistic flow disturbance close to the coast.
Credit: Chen, C., R.C. Beardsley, and G. Cowles. An unstructured grid, finite-volume coastal ocean model (FVCOM) System

Oceanography 19(1):78-89 (2006). http.//dx.doi.org/10.5670/oceanog.2006.92
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Alg C (mg/L)

Saratoga Passage, Year 2006, Surface Layer

Algae Nitrate/Nitrite Dissolved Oxygen
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APatterns are test of:
ANutrient supply
ANutrient/Biomass/DO linkage

ASeasonal variation Source: PNNL



Model Uncertainty and Acceptance

AUncertainty

AFact oflife inwater qualitymodeling
Aldeal : perfect match with observations
AReality: irreducible model error

AModel Acceptance
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Getting to Acceptance
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Where we are

AEcology has accepted the model for use in the nutrient project
Al f AN GSR Y2RSf 2NJ d0O2NB Y2RSf ¢
A Final reports on model developmeqinput data, assumptions, calibration (plots
and error stats), etc.

AScenario Phase
Aa2 KFEFd AFTEé€ aOSyl NRA2a
Alsolating source impactsad . Sad 9adGAYlF 01S4ac¢
A Many model runs with specified source input changes
A Guided by policy goals and practical considerations

ANew questions about the core model?
A Reopened and modified only for discovery of new information or substantial error



Models and Policy are refined together

ABuild the best model you can

AAsk scientists and stakeholders for ideas/info to improve it

AAccept model and start applying scenarios

AModel Scenarios and Policy Approaches are refined until final decision

L N N Decision
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